###### Strengths and limitations of this study

-   This randomised controlled trial used an experimental online design to test different strategies for communicating the counterintuitive idea of stopping cancer screening to older adults.

-   Previous work has focused on what older adults *prefer* when it comes to discussing stopping screening; our study tests how incorporating health status and life expectancy into the conversation affects the *decision process*.

-   We used hypothetical scenarios and measured screening intention rather than actual behaviour; individuals in a real-life setting may behave differently.

-   Our study was possibly underpowered to detect significant differences.

Introduction {#s1}
============

Older adults, particularly those with limited life expectancy or poor health, are less likely to benefit from routine cancer screening because they may not live long enough for a screen-detected cancer to become problematic.[@R1] For example, the benefits of regular prostate-specific antigen (PSA) testing are uncertain for men in general, but especially for those aged over 70 years[@R4] and women aged over 74 years who routinely screen for breast cancer are also unlikely to benefit.[@R7]

Continued routine cancer screening in older adults can also lead to harm, including pain and anxiety related to mammography and PSA tests, the need for additional tests due to false-positive results, and overdiagnosis (having a cancer diagnosed and treated despite it not being destined to present clinically in the person's limited remaining lifetime).[@R5] [@R10] Overdiagnosis is an important harm as the side effects and complications of unneeded cancer treatment can lead to reduced quality of life in older people.[@R11]

Many international guidelines now recommend older people stop routine screening, especially those with limited life expectancy or poor health. Although not all American guidelines agree, the American Cancer Society, for example, suggests that women should continue screening as long as they are expected to live 10 or more years and are in good health.[@R13] In Australia and Canada, women aged over 74 are no longer invited to screening (although they can still be screened on request).[@R14] For PSA testing, Australian clinical practice guidelines recommend that men aged 50--69 years who want to be tested only undergo regular testing after being informed of the benefits and harms,[@R16] and some guidelines in the USA and UK recommend against PSA testing altogether.[@R4] Even so, many older adults aged 65 years or older with limited life expectancies (even less than 5 years) continue to screen for breast and prostate cancer.[@R18]

One reason for this is the decades of persuasive and unbalanced public health messaging about cancer screening that has made the idea of stopping screening seem counterintuitive and challenging to communicate.[@R20] Some older adults' attitudes toward screening are now a more important predictor of their screening decision than a clinician's recommendation.[@R22] Additionally, health professionals hesitate to inform patients about confusing potential harms such as overdiagnosis[@R23] and the majority (around 75%) of older American adults recall no conversation with a doctor that screening for breast or prostate cancer may no longer be necessary.[@R19] These conversations inherently involve sensitive and uncertain topics that clinicians feel uncomfortable to raise with their older patients.[@R24]

A qualitative study interviewed 40 men and women aged 65 years and older to identify their preferences for communicating about discontinuing screening.[@R26] Participants preferred recommendations incorporating overall health status as the main reason for stopping screening and were divided about mentioning life expectancy. Specifically, the negatively framed statement 'you may not live long enough to benefit from this test' was seen as too harsh, with positive framing 'this test is not going to help you live longer' being preferred. These results were confirmed in a best--worst scaling survey from the same research group, with the health status statement ranked first and the positively and negatively framed life expectancy statements ranking 8 out of 13 and 12 out of 13, respectively.[@R27]

Although these previous studies highlight older adults' preferences for discussing stopping cancer screening, they did not examine how different communication strategies influence their decision-making and related outcomes. The primary aim of the current study was to experimentally test the effect of different strategies for communicating about stopping cancer screening to older adults on screening intention and cancer anxiety.

Methods {#s2}
=======

Trial design {#s2-1}
------------

The online study used a 4× (2) mixed design with participants randomly assigned (stratified by gender) to one of four scenarios with a balanced allocation ratio of 1:1:1:1. The within-subjects element examined whether primary outcomes changed after the anchoring bias intervention, as described in more detail below. Pilot testing was conducted in the target population to ensure the study was realistic and suitable.

Patient and public involvement {#s2-2}
------------------------------

No patient involved. However, acceptability of communication strategies was examined in previous qualitative work.[@R26]

Participants {#s2-3}
------------

Participants were 65 years or older and living in Australia, recruited through Dynata, a digital data collection company experienced in panel survey sampling with an extensive database of participants. Dynata uses their existing panel of individuals who have signed up to receive surveys and targets participants based on certain parameters, such as gender, age, location and interests. Participation is incentivised using points, which participants can redeem for rewards such as cash, gift cards, charity donations, airline miles or virtual currencies. Eligible participants were proficient in English, had engaged in PSA testing (men) or mammography screening (women) at least once in the last decade (to ensure participants had a screening history) and had no dementia or breast/prostate cancer diagnosis.

Interventions {#s2-4}
-------------

### Scenario describing a conversation with general practitioner (GP) about screening {#s2-4-1}

Participants were presented with a scenario in which they were having a hypothetical conversation with their GP about cancer screening (PSA testing for men and mammography screening for women). The GP presented information about the potential harms of cancer screening, particularly for older people. Scenarios were based on a recent qualitative study,[@R26] a decision aid for breast cancer screening,[@R28] and advice from clinicians with expertise in general practice, cancer screening and decision-making ([online supplementary material](#SP1){ref-type="supplementary-material"}).
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### Recommendation statement condition {#s2-4-2}

Participants were then randomly allocated to receive one of four statements recommending stopping screening ([figure 1](#F1){ref-type="fig"}), based on Schoenborn *et al*'s qualitative work.[@R26]

![Participant flow and study design. *\**Randomisation stratified by gender whereby women read information about breast cancer and men read information about prostate cancer. PSA, prostate-specific antigen.](bmjopen-2019-034061f01){#F1}

### Anchoring bias intervention {#s2-4-3}

All participants read a second scenario after completing the measures at time 1. This addressed the *anchoring* cognitive bias, which is a pre-existing belief (in this case, overwhelming positive views about cancer screening) that hinders the uptake of new, contradictory information (that stopping screening might be better in older age).[@R29] In this scenario, the GP acknowledged the counterintuitive nature of the recommendation to stop screening and described why the recommendations have changed, in particular for older people ([figure 1](#F1){ref-type="fig"}).

Procedure {#s2-5}
---------

The entire survey was created and delivered using Qualtrics software. Piloting was done to test the suitability and acceptability of the scenarios and questionnaire and no responses of concern were found. Participants were randomised automatically using the randomiser function included in Qualtrics, which uses the Mersenne Twister pseudorandom number generator. Participants and researchers were blinded to the allocation sequence until data collection was complete. After participants gave consent, they read the scenario describing a conversation with their GP, were randomised to one of the statements and then completed the questionnaire (time 1). All participants were then presented with the anchoring bias intervention and answered additional measures at time 2, as well as demographic questions.

Outcomes {#s2-6}
--------

### Time 1 outcome measures {#s2-6-1}

#### Primary outcomes {#s2-6-1-1}

1.  Screening intention: intention to have cancer screening was measured using a single item adapted from previous research: 'Based on this information provided to you by your GP, please indicate on the scale of 1--10 which best describes your intention to have the screening test'. (1 = 'Definitely will not' to 10 = 'Definitely will').[@R30]

2.  Cancer anxiety: scores on two items were averaged to assess participants' level of anxiety about developing breast/prostate cancer: 'If this was really you, how worried would you be about the possibility of having breast/prostate cancer on a scale from 1 to 10?' and 'If you did not get this test, would you be so worried about the possibility of having breast/prostate cancer that you would worry much of the time'? (1 = 'Not at all' to 10 = 'Very much so').[@R31]

#### Secondary outcomes {#s2-6-1-2}

1.  Trust: three items were used to measure trust in the information provided by the GP, in their own GP and in the Australian healthcare system on a 5-point Likert scale ('Very little trust' to 'A great deal of trust'), adapted from a previous study.[@R32]

2.  Decisional conflict: the low literacy version of the Decisional Conflict Scale: 10 items with 3 response options ('Yes', 'Unsure' or 'No') addressing four key aspects of conflict relating to patient decision-making (uncertainty, informed, values clarity and support), which are commonly interpreted independently.[@R33] Higher scores indicate greater decisional conflict.

3.  Knowledge (about first scenario): single categorical item assessing understanding of the information: 'All breast/prostate cancers will eventually cause illness and death if they are not found and treated' ('True', 'False' and 'Don't know').[@R28]

### Time 2 outcome measures {#s2-6-2}

#### Primary outcomes {#s2-6-2-1}

1.  Screening intention (repeated measure): 'Now you have been given this extra information, please indicate on the scale of 1--10 which best describes your intention to have the screening test'.

2.  Cancer anxiety (repeated measure): same as time 1.

#### Secondary outcomes {#s2-6-2-2}

1.  Knowledge (about second scenario): single categorical item assessing understanding of the information: 'As people get older, they may no longer benefit from screening tests' ('True', 'False' and 'Don't know').

### Demographics and health information {#s2-6-3}

Gender, age, relationship status, education, general health, screening history, perceived risk and family history of breast/prostate cancer, activities of daily living,[@R26] competing morbidities[@R36] and health literacy[@R37] were measured.

Sample size {#s2-7}
-----------

The recruitment target was 252 participants aged 65 years and older, which was sufficient based on a sample size calculation using Cohen's f formula (ie, the ratio of the SD of group means and the SD within groups) informed by preliminary data of the primary outcome (screening intention) to detect a moderate effect size (f=0.25) with 80% power and α at 0.025. As such, the minimum target for each of the 4 groups was 64 participants. Groups of this size would also provide 80% power to detect pairwise differences between groups of 0.55 SDs (corresponding to \~1.4 units on a 10-point scale) at α of 0.025 for the primary outcome of screening intention.

Statistical methods {#s2-8}
-------------------

Analysis was conducted using SPSS V.22.0. Before analysis, data were checked for missing or outlying values. Since the information about PSA testing and mammography screening was subtly different (eg, test procedure, treatment), we checked for gender differences in primary outcomes. On average, men reported significantly higher screening intention than women, but there was no difference for cancer anxiety. Therefore, screening intention was analysed using analysis of covariance (ANCOVA), controlling for gender, and cancer anxiety was analysed using analysis of variance. Furthermore, considering the new and exploratory nature of the study, post-hoc contrasts were used to identify unexpected effects, with an α level of 0.05 used for all tests.

Results {#s3}
=======

Participants {#s3-1}
------------

Recruitment took place from 7 to 17 August 2018. The number of participants who were randomised, received the intervention and were analysed for primary outcomes is shown in [figure 1](#F1){ref-type="fig"}. The trial ended once the target sample size was reached and final analysis included 271 responses. The age range was 65--90 years (M=71.9, SD=5.6), over two-thirds were married (69.7%) and half had completed a university degree, diploma or certificate (50.6%). Many participants reported good or very good general health (68.6%), most did not have problems with activities of daily living (77.9%) and level of health literacy was heterogeneous across the sample, including 78 participants (28.8%) with low level (meaning they made more than one error when interpreting a fictitious medical label).[@R37] Half of the sample had engaged in mammography or PSA screening in the last 12 months (50.9%) and most participants perceived that they had a low chance of developing breast or prostate cancer in their lifetime (69.0%). Just under a quarter reported one or more family members (of the same gender) had been diagnosed with breast or prostate cancer (24.0%). Demographic and health information by condition are reported in [table 1](#T1){ref-type="table"}. There were no differences across groups.

###### 

Demographic characteristics and health information by condition (n=271, n (%) unless otherwise stated)

  ----------------------------------------------------------------------------------------------------------
                                                         Control\     HS\          Neg. LE\     Pos. LE\
                                                         (n=71)       (n=66)       (n=66)       (n=68)
  ------------------------------------------------------ ------------ ------------ ------------ ------------
  Age; mean (SD)                                         72.7 (5.9)   71.4 (5.1)   71.0 (5.2)   72.5 (6.0)

  Gender                                                                                        

   Male                                                  37 (52)      31 (57)      32 (48)      35 (51)

   Female                                                34 (48)      35 (53)      34 (52)      33 (49)

  Relationship status                                                                           

   Married                                               49 (69)      47 (71)      49 (74)      44 (65)

   Single, divorced, separated or widowed                22 (31)      19 (29)      17 (26)      24 (35)

  Education                                                                                     

   Degree or diploma or certificate                      38 (54)      35 (53)      33 (50)      31 (46)

   Apprenticeship                                        10 (14)      5 (8)        7 (11)       9 (13)

   Higher school certificate or less                     23 (32)      26 (39)      26 (39)      28 (41)

  General health                                                                                

   Excellent or very good                                34 (48)      31 (47)      39 (59)      24 (35)

   Good                                                  21 (30)      21 (32)      16 (24)      26 (38)

   Fair or poor                                          16 (22)      14 (21)      11 (17)      18 (27)

  Activities of daily living\*                                                                  

   No problem                                            54 (76)      50 (76)      55 (83)      52 (76)

   Very minor to minor problem                           15 (21)      14 (21)      8 (12)       14 (21)

   Medium to major problem                               2 (3)        2 (3)        3 (5)        2 (3)

  Health literacy score†                                                                        

   High (no errors)                                      32 (45)      29 (44)      22 (33)      22 (32)

   Medium (one error)                                    19 (27)      17 (26)      27 (41)      25 (37)

   Low (more than one error)                             20 (28)      20 (30)      17 (26)      21 (31)

  Last PSA test or breast screening                                                             

   Less than 12 months ago                               34 (48)      40 (60)      30 (45)      34 (50)

   1--2 years ago                                        23 (32)      11 (17)      21 (32)      18 (26)

   More than 2 years ago                                 14 (20)      15 (23)      15 (23)      16 (24)

  Perceived risk of prostate/breast cancer in lifetime                                          

   No chance                                             3 (4)        3 (5)        4 (6)        2 (3)

   Low chance                                            54 (76)      45 (68)      44 (67)      44 (65)

   Medium or high chance                                 14 (20)      18 (27)      18 (27)      22 (32)

  Family history of prostate/breast cancer                                                      

   None                                                  49 (69)      56 (85)      52 (79)      49 (72)

   1 or more blood relatives                             22 (31)      10 (15)      14 (21)      19 (28)
  ----------------------------------------------------------------------------------------------------------

\*Activities of daily living: no problem=no daily tasks found difficult (0/5), very minor to minor=some daily tasks found difficult (1-2/5), medium to major=most daily tasks found difficult (3-5/5).

†Health literacy: high=scored 4/4, medium=3/4, low=scored 2/4, 1/4 or 0/4 when asked to interpret a medical label.

HS, health status condition; Neg. LE, negatively framed life expectancy condition; Pos. LE, positively framed life expectancy condition.

Screening intention {#s3-2}
-------------------

Overall, there was no significant main effect of condition on screening intention. However, a post-hoc contrast of the greatest difference ([figure 2](#F2){ref-type="fig"}) found that screening intention was significantly lower for those who read the negatively framed life expectancy statement than those who read the health status statement at time 1 (6.0 vs 7.1, adjusted mean difference (MD)*=*1.1, p=0.049, 95% CI 0.0 to 2.2).

![Adjusted mean intention and unadjusted mean cancer anxiety (±95% CIs) by condition at time 1 (n=271, range=1--10). \*Contrast p\<0.05.](bmjopen-2019-034061f02){#F2}

Cancer anxiety {#s3-3}
--------------

The main effect of condition on cancer anxiety was not significant. However, post-hoc contrasts testing the greatest difference ([figure 2](#F2){ref-type="fig"}) found that cancer anxiety was significantly higher for those who read the positively framed life expectancy statement compared with those who read the negatively framed life expectancy statement (4.8 vs 5.8, MD=1.0, p=0.025, 95% CI 0.1 to 1.9).

Effect of anchoring bias intervention on screening intention and cancer anxiety {#s3-4}
-------------------------------------------------------------------------------

The within-subjects effects were significant, such that screening intention significantly decreased ([figure 3](#F3){ref-type="fig"}) after the anchoring bias intervention when collapsed across conditions (adjusted MD=0.8, F(1, 266)=4.11, p=0.044, CI 0.6 to 1.0). The same pattern was observed for cancer anxiety (MD=0.3, F(1, 267)=9.50, p=0.002, CI 0.1 to 0.4).

![Means for primary outcomes (±95% CIs) pre (time 1) and post (time 2) anchoring bias intervention (n=271, range=1--10). \*\*P\<0.01. \*P\<0.05.](bmjopen-2019-034061f03){#F3}

Secondary outcomes {#s3-5}
------------------

### Trust {#s3-5-1}

There was no significant main effect of condition on trust in the information provided, trust in GP or trust in the healthcare system. However, post-hoc contrasts found that trust in GP was significantly lower for those who read the positively framed life expectancy statement compared with those who read the negatively framed life expectancy statement (MD=0.3, p=0.037, 95% CI 0.0 to 0.5) or control statement (MD=0.3, p=0.022, 95% CI 0.0 to 0.5; [figure 4](#F4){ref-type="fig"}). Post-hoc contrasts for trust in the information provided and trust in the healthcare system were not significant. Average trust in the information provided was also high overall (mean=4.2, range 1--5).

![Mean trust in general practitioner (GP) scores (±95% CIs) by condition at time 1 (n=271, range 1--7); \*Contrast p\<0.05.](bmjopen-2019-034061f04){#F4}

### Decisional conflict {#s3-5-2}

There was a significant main effect of condition on the values clarity subscale of the decisional conflict scale (F(3, 267)=2.83, p=0.039), suggesting clarity of values relating to the screening decision differed depending on the recommendation statement received ([figure 5](#F5){ref-type="fig"}). Post-hoc contrasts found those who read the positively framed life expectancy statement were less clear about their values related to their screening decision than those who read the negatively framed life expectancy (MD=8.2, p=0.027, 95% CI 0.1 to 15.5) or health status statement (MD*=*7.9, p*=*0.034, 95% CI 0.6 to 15.1). Those who read the negatively framed life expectancy statement felt significantly clearer about their values than those who read the control statement (MD=7.2, p=0.049, 95% CI 0.0 to 14.4). There were no significant main effects or post-hoc contrasts for total decisional conflict or the other subscales (uncertainty, informed and support).

![Mean decisional conflict values clarity subscale scores (±95% CIs) by condition at time 1 (n=271, range 0--100). \*Contrast p\<0.05.](bmjopen-2019-034061f05){#F5}

### Knowledge {#s3-5-3}

A χ^2^ test indicated that knowledge about the mortality benefit of screening (first scenario) did not differ significantly depending on recommendation statement at time 1 (χ*^2^*=2.30, p=0.514), nor did knowledge about screening in older adults (second scenario) at time 2 (χ*^2^*=6.35, p=0.096). Just over two-thirds (67.2%) of participants correctly answered the knowledge question at time 1 (mortality benefits), and only half (48.0%) of participants correctly answered the knowledge question at time 2 (screening in older adults).

Discussion {#s4}
==========

In our study, older adults reported the lowest screening intention when they received the scenario in which the GP communicated that they *may not live long enough to benefit from cancer screening*. Screening intention in this group was significantly lower than the group who were told that their *other health issues should take priority*. This group also had lower cancer anxiety, higher trust in the GP and felt clearer about their values related to the screening decision, compared with the group who were told that *the test would not help them live longer*. After the GP explained how and why this information contradicts previous positive messages about the benefits of cancer screening (addressing anchoring bias),[@R29] both screening intention and cancer anxiety decreased in all groups.

Research has shown that some older adults consider their life expectancy irrelevant when discussing stopping cancer screening because of their scepticism around life expectancy predictions and the worry such information could cause,[@R26] and in some circumstances this information may be perceived as discriminatory.[@R38] However, we found that participants who were told they *may not live long enough to benefit from screening* reported the lowest screening intention without adverse effects in terms of increased cancer anxiety or reduced trust or reduced clarity of values related to the screening decision. In contrast, those who were told the *test would not help them live longer* reported the highest cancer anxiety, lowest trust in GP and lower clarity of values, demonstrating the importance of message framing, as suggested in previous qualitative work comparing older adults' and clinicians' perspectives.[@R25] Additionally, previous qualitative findings regarding the impact of recommendations to stop screening on trust have been mixed. In one study, participants reported that if they would receive a recommendation to stop screening, it would likely threaten their trust in their clinician.[@R39] On the other hand, more recent work examining older adults' perspectives suggested they may not have negative reactions to such a recommendation, particularly in the context of an existing trusting relationship with their clinician.[@R25] However, there was still great concern for negative reactions reported from the clinician perspective.[@R25] Importantly, our quantitative findings are the first to suggest that certain framings of recommendations to stop screening may differentially impact trust in the patient--physician relationship (although conclusions are limited by the fact that trust was not measured at baseline).

Although the 'harsher' life expectancy statement was least preferred by older adults in previous research,[@R27] this strategy should not be discounted by clinicians deciding how to communicate a recommendation to stop screening. The confronting nature could be needed to help override older adults' strong biases in favour of screening and enable the option of stopping screening to be considered, while also avoiding any adverse psychological effects of increased anxiety. This finding is important, as educating older adults about the potential harms of screening may not be sufficient to change their screening behaviours.[@R40] Despite clinicians being hesitant to incorporate life expectancy into discussions about stopping screening, some older adults think that a discussion incorporating life expectancy is necessary.[@R25] Perhaps a clinician could use this confronting statement in the context of a trusting relationship where the life expectancy of an older patient is clearly limited, but they have a strong desire to continue screening. However, further studies are needed to test clinicians' acceptability of these communication strategies. Future studies should also examine the effects of a confronting communication strategy in a clinical older adult sample, as our online panel sample may have been more amenable to such an approach because they may be more engaged with medical research and knowledge. Alternatively, the more neutral control statement communicating *the test would harm you more than benefit you* alone might also be a good strategy given that our study found insufficient evidence to suggest it differed from the harsher statement. However, this needs to be examined in a future study with a bigger sample size.

Our findings also suggest that if clinicians communicate to older adults about stopping screening in the way they prefer (ie, incorporating health status),[@R26] this may not be sufficient to override their strong belief in the benefits of continuing screening and change their screening behaviour. This could be due to some older adults' belief that cancer screening is always beneficial, or even needed more, for those with poor health.[@R26] This discrepancy between preferences and what best supports decision-making has also been shown in other risk communication contexts.[@R41]

Importantly, the consistent differences in outcomes between the negatively framed life expectancy statement and the other statements could also be explained by the uncertainty conveyed (*you may not live long enough to benefit*). All other statements instead conveyed a degree of certainty, which may have triggered a negative reaction, especially in a highly uncertain context such as screening. Older adults are likely sceptical towards their clinicians' estimation of how long they will live,[@R26] so communicating certainty regarding life expectancy specifically could have had a negative impact. However, older adults report greater preferences for these more certain statements,[@R26] which warrants further investigation of the effects of the certainty of these recommendation statements.

A recommendation to stop screening could also be communicated sensitively if clinicians take the time to explicitly acknowledge why it contradicts previous positive screening messages, as screening intention and cancer anxiety were significantly lower for all participants following the anchoring bias intervention. This finding is compatible with previous work that suggests forewarning a patient of their anchoring bias when communicating disease risk can reduce its effect.[@R43] Similarly, explicitly explaining how and why the screening recommendation has changed, in line with crisis communication guidelines,[@R29] may be a useful strategy for reducing the anchoring bias in this context. However, future work should examine the effect of this strategy alone, as it is not clear that this intervention would be more effective than another type of intervention that reinforces the information provided beforehand.

Overall, our findings indicate that supporting older adults to make an informed decision about cancer screening, where the options of continuing or stopping are both considered, is challenging. Participants reported high overall cancer screening intentions. Interestingly, men reported higher intentions than women overall, which is surprising considering the controversy surrounding PSA testing.[@R44] Participants also demonstrated limited knowledge about the potential harms of continuing screening. This is not surprising, as older people have long heard persuasive, positive messages about the benefits of screening, and have great faith in the importance of adhering to preventive healthcare as a way of looking after themselves.[@R45] Consequently, the idea of not needing screening anymore may be difficult to consider,[@R39] hindering the uptake of new information about the potential harms of continuing.[@R29] Despite these challenges, our findings suggest that a more confronting, less preferred communication strategy may be more effective than more preferred strategies to enable older adults to consider the option of stopping screening.

Limitations {#s4-1}
-----------

Our study has several limitations. First, it may have been underpowered to detect statistically significant differences. Our a priori sample size calculation was based on screening intention reported in a substantially younger sample, as no similar quantitative work has previously been done in an older population. Older people have more varied health than younger people and may report more varied screening intention, so more participants may have been required. Given the exploratory nature of our study and the lack of context to interpret our findings, it is difficult to make clear judgements of their clinical importance. However, we suggest that a one-point difference on a 10-point scale for both primary outcomes is clinically important. This interpretation regarding the negatively framed life expectancy statement, for example, is further supported by its' consistently favourable differences across all five outcomes, as well as the fact one might have initially expected to find adverse effects. Moreover, the effect sizes from this study can now inform the planning of future studies where stronger conclusions about any differences in the effect of the statements can be made. We also acknowledge the limitation of our analysis given the issue of multiple testing and suggest that future studies use planned comparisons in a larger sample to draw firmer conclusions in an otherwise novel area of research.

Our study is also limited because we measured intention rather than actual behaviour and presented hypothetical scenarios. Although these scenarios would not realistically replicate the experience of an actual conversation with a GP, we designed their content with the advice of clinician experts to ensure a conversation was accurately depicted. Individuals in a real-life setting may behave differently. Despite this limitation, the data we collected (including free-text comments at the end of the survey) demonstrated that participants were highly engaged with the content and felt high trust in the information provided. Our study was also limited as we did not measure baseline outcomes before the recommendation, which future studies should consider. Finally, despite Dynata's large panel being increasingly used in recruiting for online research, the generalisability of our older adult sample may have been limited due to this recruitment method. Our sample was quite diverse in terms of sociodemographic characteristics, but future work in a larger, more diverse community-based sample is warranted. For example, tailoring statements to different subsets of older adults (based on factors such as health status, life expectancy and age) might better enable informed screening decisions in this population.

Conclusions {#s5}
===========

Our findings suggest that older adults may be more open to consider stopping screening without experiencing greater cancer anxiety when clinicians communicate that they *may not live long enough to benefit from screening* and explicitly explain how and why this information contradicts previous positive messages about cancer screening. Despite the challenges of communicating about stopping, this option ought to be communicated, especially to older people who could be more likely to experience harm if they continue screening. For further insight into this sensitive and challenging area of research, future studies should both quantitatively and qualitatively explore what drives older adults' cancer screening decision-making and examine how different communication strategies in this setting influence informed choice in larger samples. This may help to reduce the negative impact of overdiagnosis and unnecessary treatment in the older population.
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